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PERIODICAL: Optika i spektroskopiya, 1960, Vol 8, Nr 3,
PP 294-299 (USSR)

ABSTRACT: The distribution of intensities in an electron-
vibrational system of bands of a diatomic molecule 1is
given in terms of the Frank-Condon factors, which are
squares of the integrals of overlapping of vibrational
wave-functions of the upper and lower electron states:

@
- 2
alvy, v = [(v*, v"]2 =[§) Pvi(r)e Yvi(r) dr] .

The number of papers dealing with calculations of the
Frank-Condon factors is large. Nevertheless the subject
1s not closed since the published methods are suitable
only for calculations in the case of small quantum

(1)

Card numbers v. The approximate method, with its three
1/k% variants, described in the present paper can be used to
calculate the Frank-Condon factors for large V.
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An Approximate Method of Calculation of the Frank-Condon Factors

Calculation of the Frank-Condon factors is difficult
because of the special properties of the generalized
Laguerrs polynomials. The present paper describes three
variants of solution of the problem. (A) fordarge

values of v the Laguerre functions can be replaced by
asymptotic expressions which are obtained using the

W.K.B. method to solve Schrodingerfs equation with a Morse
potential. (B) In the regions of the "turning" points
where the W.K.B. method cannot be used, the Laguerre
functions are approximated by means of monotonle sections
of selected Hermite functions., These can be found falrly
easily and (v', v") can be found by graphical integratiocn.
The precision of the results will increase with increase
of v! and v" until the Morse function represents
accurately the experimental potential curve. . (C) Some
problems do not require accurate knowledge of q(v®, v").
In such cases an approximate method of calculation of the
Frank-Condon factors can be employed in asymptotic
expressions for the Laguerre functions which need not be
Plotted and this eases consfderably the calculations. LY/
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An Approximate Method of Calculation of the Frank-Condon Factors
To check the variant (C) the authors calculated the
values of q(v', v") for v' =0;....,6 and
v¥ = 12 = gonst., making assumptions identical with
those of Kivel, Mayer and Bethe (Ref 1) and using
tabulated Hermite functions, The results are given in
Table 1 where they are compared with the valuas
calculated by Kivel et al ?Ref 1), who used a computer.
The variant (C) was also used to calculate q(v', ¥%)
of the first positive system of N2 with v* =8, For
v > 4 the present authors employed functions obtairned
using the W.XK.B, methcd., For v = 2 and 3 "3istorted"
functions were obtained by a modified Pillow method
(Ref 4). For v =0 and v = 1 the authors used harmonic
functions., The results obtained for N» are compared in
Table 2 with the results of Jarmain and Nicholls (Ref 2);
the latter authors published the only known table of the
Frank-Condon factors, obtained by very laborious

Card graphical integration of the Laguerre functions.

3/4 Tables 1 and 2.show that the approximate method described
in the present paper gives satisfactory results; the
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errors do not exceed 20%. The large Frank-Condon
factors, which are of main interest, can be calculated
more precisely than the small factors.

There are 3 1‘.‘iguresé 2 tables and 10 referencss; of

Card which 1 is Sovist, English and 1 German.,

WA
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¥
On the Calculation of Photo-Ioniration Absorption

Optika i spektroskopiyas, 1960, Vol 8, Nr 4, pp 433-438 (USSR,

Thers is a large number of papers on the subject of calculation

of the absorptive power of hot gases, the absorption being due to
photo-ionization of excited atams. The authors review published

work (Refs 1-5) and conclude that UnsBld's absorption coefficient
formulae (Ref 1) have no theorstical or experimental foundation.

The present paper is an attespt to give a theoretical basis of photo-
ionization absorption by atoms more complex than hydrogen. The authors
derive also simple approximate expressions for calculation of the
photo-ionization cross-sections of complex atams, assuming that the
sxclted states of the latter obey the Boltmmann distribution law.

The photo-ionization cross-section L ie found in terms of

the absorption frequency 3, the absolute tamperature T and the energies
of the atomlc states (Bq 6). The expressions found for the absorption
coefficient (Bqs 6 and 11 or 12'), together with Kirchhoff's law, make
it possible to calculate the euissivity due to recombination of electrons

?
-
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On the Calculation of Photo-Ionization Absorption

SUBMITTED:
card 2 /2

with ions. Camparison of the expressions derived by the suthors

with the experimental data of Boldt (Refs 6, 7) is given in Figs 2 and 3.
In these figures curves 1 represent the msasured absolute enissivity

of arcs burning in pure oxygen (Fig 2) or pure nitrogen (Fig 3) at
pressures of 1 atm.; the arc temperatures were 10 500-13 CO00°K. 1If

the effect of formation of negative ions and free-free electron
transitions are allowed for, the corrected emissivities are 60-70/% lower
than those given by curves 1 in ligs 2 amd 3. The corrected aenissivities
agree better with the authors' calculations (curves 3 in Figs 2 and 3,
than with Unsdldts values (curves 2' and 2"). There are 3 figures

and 8 references, 2 of which are English apd 6 German.

[
-

July 1, 1959
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AUTHORS: Bibermang L. M., Veklenko, B. A.

TITLE: A Generalized Reciprocity Principle

PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1960, /)(//
Vol. 39, No. 1(7), pp. 88-93 ‘

TPEXT: The reciprocity principle is found to be very useful for the devel-
opment of a radiation transfer theory¥And the solution of concrete prob-
lems in this field. The principle has Tepeatedly been mathematically
formulated (Refs.. 1-6), but such formulation was in all cases incomplete,
above all because it was assumed that the radiation frequency does not
change during the transfer process. Already in an earlier paper the authors
showed (Ref. 7) that the application of the theory of random processes to
the phenomena of the radiation transfer leads to two systems of equation,
which correspond to the Kolmogorov-Feller equations. From the coexistence
of both systems of equation, a generalized reciprocity principle may be
obtained, and the limits of its applicability may be determined. The case
is investigated, in which the radiation frequency changes during a transfer

Card 1/2
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process. The relations obtained contain the mathematical formulations of
other authors as special cases. Some of these cases are discussed, thus
the case of pure scattering, of radiation transfer in a scattering and
absorbing medium (B. B. Kadomtsev) and of a special case treated by

V., V, Sobolev of radiation transfer in a plane-parallel scattering gas.
In order that the generalized reciprociiy principle be satisfied it is
not necessary that thermodynamic equilibrium exists. If, however, an
equilibrium distribution exists with respect to all energy staies; the
generalized reciprocity principle is guaranteed for any kind of change-
mechanism of radiation frequency,; including transitionsbetween different
energy levels, There are 13 references: 9 Soviet and 1 German.

ASSOCIATION: Moskovskiy energeticheskiy institut
(Mogcow Institute of Power Engineering)

SUBMITTED: December 24, 1959
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. A X t
Calculation of photoionization absorption in atomic gases. Opt. )
i spektr. 10 n0.5:565-56% My 161, (MIRA 14:8)

. (Photoelectricity)
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AUTHORS: Biberman, i.hM., Toropkin, Yu. N., and Ul'yanov, K. N.
TITLE: Theory of stepwise ionization and recombination

PERTODICAL:  Zhurnal tekhnicheskoy fiziki, v. 32, no. 7, 1962, 827-834

TRXT: Considering radiative recombination by which a many-electiron.
excited atom is formed, the probabilities for ionization of excited atoms
by radiation and by alectron impact are investigated, as well as the
probabilities for the corresponding recombinations. The coefficient

€ =104 - 1071 7= {In 1.78 u,— e%E, (u,)]. : *

for the spontaneous recombination of a hydrogen atom in the n-th state is
obtained from the expression

ey

_ 210 N 1 :;IL 7 K
B iy e P "E‘(,n’_;f)' B
derived by G. Elwert (8. f. Naturforsch., Ta, 432, 1952) by summation . )/
Card 1/2
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over n and after exclusion of some low states.
®

o Ey(x) = S e-t/tdt;
X .
I1 is the ionization energy from the ground state, uy = I1/kT; ug = vg/kT.

The stepwise ionization of atoms by electron impact is studied in
Bethe-Born approximation. It is shown that the ionization of excited
atoms plays the main part in a plasma which is nearly in equilibrium.
The recombination by triple impact (ion + 2 electrons) is similarly
stepwise. In deriving the appropriate ioniszation and recombination
coefficients it is shown that the choice of the initial effective cross
section has little effect on the result. There is i table.

ASSOCIATION: Moskovskiy energetlcheskly institut (Moscow Power
Engineering Institute)

S

SU3BNMITTED: - July 3, 1961
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GIBEfHAN, L.t ; VOROBYEV, V.S.; NURMali, G.be

Energy emitted by an equilibrium plesma in spectral lines, Opts 1 speiirs
14 no.3:330-335 Mr 163, (3Iks 16:4)
(Plasma (Ionized gases)) (Hydrogen—Spectra)

APPROVED FOR RELEASE: 06/08/2000 CIA-RDP86-00513R000205220008-2"



"APPROVED FOR RELEASE: 06/08/2000

CIA-RDP86-00513R000205220008-2

BIBERMAN, L.M,; YAKUBOV, I.T,

Establishment of ionization equilibrium behind the shock wave
front in an atomlc gas. Zhur. tekh. fiz, 33 no.11:1344-1353 N

63, (MIRA 16512)
1. Moskovskiy ordena Lenina energeticheskiy institut,
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ACCESSION NR: AP4009121 §/0056/63/045/006/1970/1977

AUTHORS: Biberman, L. M.; Norman, G. E.
TITLE: Semiempiricalt method for calculating the cross section for
the elastic scattering of slow electrons by atoms

1977 .

TOPIC TAGS: electron atom elastic.scattering, slow electron scat-
tering, scattering length, effective scattering range, quantum de-
fect, isoelectronic extrapolation, elastic scattering cross section,
electron argon scattering, electron neon scattering, Ramsauer effect

ABSTRACT: In view of the relatively scanty published data on elas-
tic scattering of slow electrons by atoms, and in view of the felt
need for semiempirical methods by which to calculate this scatter-
ing, the authors propose a method in which the scattering length and

‘Cord 1/3
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the effective range of electron elastic scattering from a neutral
atom can be determined by isoelectronic extrapolation in terms of
the quantum defect of the electron in the ion fields. The method

is based essentially on the quantum-defect method proposed by Seaton
(C. R., Paris, v. 240, 1317, 1955) and the extrapolation is carried
out not with respect to Z but with respect to model potential para-
meters which are chosen to correspond to experimentally known quan-
tum defects. By way of an example, the cross sections are deter-
mined for the elastic scattering of electrons by argon and neon
atoms at energies up to 1 eV. The results obtained are in satis-
factory agreement with the available data, for example, the scatter-
ing length was found to be negative for argon and positive for

neon, in correspondence with the fact that the Ramsauer effect is
observed for argon and not for neon, in spite of the fact that the
cross sections of argon and neon turn out to be almost the same.

"In conclusion we are indebted to A. Kh. Mnatsakanyan and A. N.
Starostin for many interesting discussions."” Orig. art. has: 4

Card 273
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figures, 14 formulas, and 2 tables., """

ASSOCIATION: Moskovekiy energeticheskiy institut (Moscow Power-
Engineering Institute)

 SUBMITTED: 31May63 DATE ACQ: O2Feb64 ENCL: 00
SUB CODE: PH ~ NO REF SOV: 004 OTHER: 028
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ACCESSIGH NRs AP4042458 - 8/0291,/64/002/003/0333/0335
AUTHGR: Bibeman, L, }l., Sevast’gananko, Y. Go§ Jakubov, 1, T.
¥ TITLES Photodissmiation of a_:g;ggp ahaaﬂ qr t’w fron’a of & ahock ua'sra‘ in 8ir B

SOURGE3 Toplofizika vy‘sakikh tamporatur, v. 2, Do. 3, 1984, 333-336

TOPIG TAGSs shock wave, diﬁsociation, photodissociation, air sbsorpticn,
phoao;ani.’«aision

ABSTRE0T: A thsoretical dmvestigatlon hs.s boen made of pho*od:.ssociatien ahged .
n{' a shosk HaYD frent dus o sbsorptlen of radiation omitted by alr hoated by a

2

: wavs. Tne degres of disscelation {#) of oxygen a3 = fumetlon ol Lhao
} of the wir behind the shook weve front was caleuiated pumarically
, ) - no{x) z
and pict "‘ix 1:1 ?iﬂ, of the Bnclcsx 203 x ——r———=7; n_ and 4 BT3 tho : :
e wo: M) T o (x)me (x)’ foz

deaaitiss af exyﬂs a*;sma atxl a::ygan molamﬁ.as axnrasseﬁ in teres of {x),; t%a ' ‘ -
Traa the wevs front mespursd aleng & noreed 3o the frond.. The galﬁu,.na Lo
,C“: wsra condustiad for a homogensous layer of smitting gas 10 enm thich ia a3
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! stats of aquildbrium. Fig. 1 showa thiat the degres of dissociation of oxygen is
’ m‘midarp*ﬂs st 12,000K. At 17,0C0K tho degree of dissceiatlon is cloze io unily
soen 110 atm, i.e., &n almost totsl dissocisticsn -7 nxeaar
rouls pisce at the fromt of the shook weve. L1 13 = =7 "2
aspumplion used in ealculating p{o) given in Fig. i, that i B9
tion of oxygen stoms in & oold gas can be neglecied, 15 jus
ranga of parameters and up to values of B cqxg_al to sevsral %
aro\.essea lesding to formation of Oz andlN0° :!IbOlLCAlBB vera foursl ¥
fect on ths dsnsity of oxygen atoms. A3 & Fesult of e_lssfi zoliisio
excess snergy of about 1.2 ev attained by oxygen atoms dring sisawd
transferred to other gas partic¥s. Therefors; when r:x)gen is wmm;a
soriated, the tempsrature of ges at thefront incrsases by spproimal tely
1000-=3000%K, Orig, art. hasy 6 formulas, 1 table, and 1 {igura.
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?ig. 1. The degres of dissociation of axygen at the front of a shock
vave B(o) in air as & function of gas pressure bohind the wave Iront,
The tompsrature of the emitting gas behind the wave fromtz 1 ~-T = - =
14,000%, 2 = 17,000K, The veluss of B{o) clese to unity ara shown by a
dached lims indlcabling bhat calculations were condunted without iaking
into ascount recombination processen, which for largs B(o) decrsase its
vaiua. L ' . . :
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AUTHOR: Biberman, L. M.; Vorob'yev,V,S.; Norman, G.E.; Yakubov, I. T.

TITLE: Radiafion heating in the case of hypersonic flow
SOURCE: Kosmicheskiye issledovaniya, v. 2, no. 3, 1964, 441~454

TOPIC TAGS: radiation heating, hypersonic flow, shock wave, aero-
dynamic heating, blunt body% boundary layer

ABSTRACT: The problem of the heating of a blunt body by shock-wave
radiation in the case of hypersonic flow (velocities> 8 km/sec) is ,
exanined with particular attention given to the case of heating
caused by flow under conditions where the gas is almost conmpletely
dissociated following a density jump. General expressions are given
to compute the radiant fluxes. The mafin elementary radiation proc-
esses involved in the determination of the plasma formed after the
density jump are analyzed. Methods of computing the contribution

of the individual radiation processes to the radiating capacity of
the air are presented. The radiation in the continuous spectrum

and in the entire aggregate of spectral lines is considered. Conmpu=-

Cora 1/F s

APPROVED FOR RELEASE: 06/08/2000 CIA-RDP86-00513R000205220008-2"



"APPROVED FOR RELEASE: 06/08/2000 CIA-RDP86-00513R000205220008-2
— o e |

ACCESSION NR: AP4041567

tations indicate that: 1) there is a brecad interval of temperatures,
pressures, and thicknesses of the radiating layer in which the lines

"make the major contribution to the energy emitted by the plasma, 2)
the total energy of a large number of weak lines, computed integrally,
vith a growth of optical density may noticeably increase the contribu-~
tion of the individually computed strong lines, and 3) {n addition to
the visible lines, the lines in the ultraviolet may also play an im-
portant role. Computations were also made of the coefficients of
absorption and the degree of air darkening in the pressure interval
P = 0.001—100 atm and for temperatures to 20,000K. The values of
the flow parameters at which the radiant heat flux may exceed the
convective flow and cause aerodynamic heating are found. The state

: of the gas behind the shock wave front is discussed. The causes
for the departure from a state of equilibrium and the regions of

- relaxation and quasi-stationary inequilibrium are analyzed. The

main processes determining the structure of the inequilibrium zone
at high flow velocities are explained. Orig. art. has: 5 formulas
and 3 figures, .

' |

ASSOCIATION: none _
Cord 2/&2 i h
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ACCESSION NR: AP4020836 5/0051/64/016/002/0320/0324

AUTHOR: Biberman, L.M.; Lagar‘kov, A.N.

Lo

_TITLE: Influence of spectrum lines on the coofficient of radiant thermal conduc~

- tivity

N

co—

SOURCE: Optika i spektroskopiya, v.16, no.2, 1984, 320-324

TOPIC TAGS: radiative transfer, themal conductivity, heat conduction, radiation

. . mean

path, absorption coefficient, Rosseland -eln; molecular spectrum
!

. ABSTRACT: In certain cases the process of radht_'lvo transfer can be considered in
- the framework of the theory of thermal conductivity. The main difficulty in this

case
 mean,

consists in calculating the mean free path of the radiation, or the Rosseland
which determines the magnitude of the radiant thormal conductivity coefiici- .

ent. Accordingly, in the present peper, starting with the usual equation for the
: radiation mean free path, there is considgred the influence of spectrum lines, i.e., -
i the radiation in the region of spectrum llines as opposed to radiation in the conti-:

i ; huum,
i vity

Aé:l_’d i

on the Rosseland mean and hence on the value of the radiant thermal conducti=
coefficient. It is demonstrated for the specific case of hydrogen plasma that:

1/2
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i neglect of the spectrum lines results in overestimation of the mean fres path by 2

! sgignificant factor. The relative importance of the radiation in the lines increases!| '

{with increasing temperature and pressure. Thus, in some cases neglect of the radia-

f;tion in the lines and bands may result in appreciable errors. Moreover, taking ‘

|1ines (and bands) into account, by reducing the estimatad radiation mean free path,
i

extends the range of applicability of diffusion approximation. Finally, there is
mean in the case of

! proposed an approximate method for calculating the Rosseland !
. superposition of molecular bands on the continuous spectrum. Orig.art.has: 11 for=;

;mulas and 3 figures. . . ‘ |
! ASSOCIATION: none | | oy i

: !
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ACCESSION NR: AP4020951 . . S/0051/64/016/003/0394/5401
AUTHOR: Diberman, 1, M, Ul'yanov, K.N.

TITLE: Effect of emission of radiation on deviation from thermodynamic ;quilibriumb
SOURCE:.Optika i spektroskoplya, v.16, no.3, 1964, 394-401

TOPIC TAGS: thermodynamic equilibrium, distribution in states, Boltzmann distribu-
tion, Boltzmann equation, Saha equatiocn, §as equilibrium, plasma equilibxrium, non-
equilibrium enexrgy distribution, reabsorption

ABSTRACT: In the state of thermodynamic equilibrium of a gas (or plasma) the dis-
tribution of atoms (ions) in enexgy states is described by the Boltzmann or Saha
equations; the radiation field is also in equilibrium and is characterized by a cer-
tain temperature (which enters into the Boltzmonn or Saha cquation). When, however,
radiation 1is emitted,i.e., cscapes from the volume of the gas, the system departs
from equilibrium and, naturally, the distribution in states may deviate f£ron that
characterized by the B. or S. equations. In the present paper the authors consider
the effect of emission of radiation on the distribution in states in & system comr~
stituted by a gas of real atoms, taking into account the full ensemble of states of

Card 1/2 L R UUU R . - _

APPROVED :
FOR RELEASE: 06/08/2000 CIA-RDP86-00513R000205220008-2"



CIA-RDP86-00513R000205220008-2

"APPROVED FOR RELEASE: 06/08/2000

——————— —————— R gty ey e

ACCESSION MNR: AP4020951

- the discrete and continuous spactyum. That is, there is investigated the influence
of emission of line and continuous radiation on the applicability of the Boltzmann !
and Saha formulag. Initially there is analyzed the Simplest case in which reabsorp-
tion is absent; then the case when reoabsorption is significant. It ig shown that
under certain ‘clrcumstances escape of radiation Irom the System may result in very
appreciable deviations from the equilibrium distribution in states. Some nunerical
calculations for hydrogen plasma are presented, but the methed should alse be valid
for plasmas of other types. The deduced formulas could also he extended, by the in-.
troduction of an additional term, to evaluntion of departure Irom equilibrium as g |
result of escane of charged op excited particles. Orig.art.has: 21 fomulas, 2 -
gures, and 3 tahles,
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| TITLE: Gas state behind a strong shock front  , .~
AR L

SOURCE: Teplofizika vysokikh temperatur, v. 3, no. 3, 1965, 340-353
TOPIC TAGS: plasma shock wave, shock wave velecity, excited state

ABSTRACT: This theoretical work describing the gas state behind a strong shock
front employs a system of equations which are solved by an approximate method that
accounts for the role of excited states of atoms and molecules. Specifically,
shocks with velocities greater than 10 km/sec in alr are considered. It is shown
i that dissociation occurs rapidly and the length of the relaxation zone is determin-
: ed by ionization process, which is in contrast to lew-velocity shock wave phenomena,
: In addition, the existence of ionization relaxation zone length on the shuck velo-
. city is shown (zone length increases with shock velocity in 9 to 10 km/sec region)..
{ In determination of the results, several processes are discussed and shown to be
l

; of negligible importance. The results are compared with the: experimental data from
other work. Orig. avt, has: 2 figures, 27 equations. - - o )
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{TITLE: The connection between the probabilities of_ggggggiggﬁnggggégg of the
\second order perturbation theory

|

;SOURCE: Optika 1 spektroskopiya, V. 19, no. b, 1965, L8T-489

|

{TOPIC TAGS: perturbaxion theory, Raman scattering, tvwo photon absorption, Einstein
lcoefficient, spontaneous emission, guantum electrodynamics

: %ABSTRACT: An attempt is made to relate spontaneous and stimulated Stokes and anti-

w=;Stokes Raman scattering processes to spontaneous and stimulated two-photon absorptic

~:and emigsion. The probabilities of these second-order processes in nonrelativistic
!approximation are determined by universal amplitudes defined in the plane of two
gfrequencies. Knowledge of the amplitude of any one of the processes as ai analyticél;.
1function of the frequency makes it possible, at least in principle, to unequally dej
ltermine the amplitudes of the other processes, using the reversibility and the cross-
jsymmetry principles. This makes 1t possible to obtain a relationship between these |-~
{processes under certain simplifying conditions. - The authors show that in the dipclé
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,{approximation unique relationships exist between the universal amplitudes of the
‘emission and the anti-Stokes Raman seattering processes (one is equal to the negative
iof the other). Using the formulas given and the relationship between the Einstein |
“coefficients it is possible to establish & cornection between any pair of the two
igroups of processes. orig. art. has: 8 formulas and 1 figure. [cs)

;ASSOCIATION: none
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ORG: Moscow Power Engineering Institute (Moskovskiy energeticheskiy institut) \&
{ Y

TITLE: o Optical properties of air\)i/n the temperature interval 4000--10,000K ‘3/

SOURCE: Teplofizika vysokikh temperatur, v. &, no. 2, 1966, 148-159 !

TOPIC TAGS: ailr, optic property, light absorption, temperature dependence, black
body radiation, optic transition, electron transition, bremsstrahlung, recombination
radiation :

ABSTRACT: This is a continuation of earlier work by one of the authors (Biberman et
al., Kosmicheskiye issledovaniya v. 2, blil, 1964; Astron. Acte v. 10, 238, 1964) on
the optical properties of air at temperatures up to 20,000K. The present article
presents additional data on the degree of blackness at temperatures and pressures
for which a decisive role is played by electronic transitions in molecules. These
data are obtained by calculating the cross sections for various absorption processes
connected with various eiectronic transitions in the diatomic molecules contained in
air. The transitions include the Schuman-Runge system for Op, the B system for NO,
the 7 system for NO, the first and second positive systems for N, the first negative
system for N5, the & and € systems for NO, the Meinel system for N}, the NO bands in
the red, near infrared, and vacuum ultraviolet, and the Birdge-Hopefield systems of
Nz. Tables of the absorption cross sections for some of these bands are presented.
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Other radiative processes, such as photodetachment from negative ions, 'bremss'cra.hlungl
and recombination radiation of the electrons, phatoionization, and other processes \
are also consiaered. The results are compared with recemt jndirect measurement data. |
The spectral absorption coefficients are determined and & table of the values of the
degree of blackness, supplementing the table in the earlier paper, is presented.

The authors thank V. S. Vorob'yev, G. Eo Norman, A. N. starostin, and I. T. Yakubov
for useful discussions, and V. V. Davydov and N. I. Kryukov for help with the
numerical calculations and ihe figures. Orig. art. has: U figures, 10 formulas,

and 11 tables. [02]
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TITLE: Energy exchange between electron and molecular gases 2

SOURCE: Teplofizika vysokikh temperatur, v. 4, no. 4, 1966, 491-L93

TOPIC TAGS: electron gas, electron temperature, Maxwell distribution, Boltzmann dis-

tribution, plasma physics - o
7

ABSTRACT: The authors consider inelastic collisions between electrons and diatomic

imolecules in a plasma. 2/ Maxwell distrlbutlon with temperature T on with temperature T 15 assumed Tor elec—

tron velocity while Boltzmann dlstrlbutlon with temperature T ia assumed for the dis-
crete levels of the molecules. This glves

dE/dt = n, E Nn 2 (En —EM)an(Te)- .

n=0 m=0
Pam(Te) = (%‘%) A S ge~tT, Uum(e)de.

for the velocity of energy exchange in a unit of volume due to inelastic processes,
where n, is electron concentration; N, a ¢-E.AT is the number of molecules on dis-

crete level n with energy En; O is the cross section of inelastic collision with an

| Card_1/2 UDC: 533.922
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electron which transfers a molecule from level n to level m. Collisions with a change
in rotational energy are considered and the simple formula

ih —
(dE/dt)rot = 4B (8”') 89 ap T =T

nm,

15 T.
is derived where B is the rotational constant, q is the quadrupole moment of a moleculJ
in atomic units ea02 equal to *1 a. u. for Nj. This formula agrees satisfactorily vit
experimental data. Collisions with a change in vibrational energy are discussed and it
is shown that the contribution of inelastic processes to the rate of energy exchange in
a nonequilibrium plasma may be considarably greater than that of elastic scattering.
In the case of the diatomic nitrogen'folecule, the rate of energy exchange as a func-
tion of the difference between electron and vibrational temperatures is nonmonotonic
due to the resonance nature of collisions with a change in vibrational energy-. In
other words there are regions for the values of Te and T where the rate of energy

transfer passes through a maximum with a reduction in temperature difference. A simi-
lar less pronounced relationship also takes place for elastic scattering. In conclu-

sion the authors thank I. Yakubov and V. Dubner for useful discussions and A. ;
Chikankova for assistant with the numerical calculations. Orig. art. has: 1 figure, !
3 formulas. : '
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TITIE: Calculation of the distribution of atoms over energy states
!

SOURCE: Optika i spektroskopiya, v. 21, no. 1, 1966, 8-12

i}

I
TOPIC TAGS: energy theory, molecular theory

<
'ABSTRACT: The determination of a set of molecular or atomic energy states involves
;such difficult computations that in many cases only two, three, or four states can be
‘calculated. If only two populations need be known, a method is proposed whereby one can
idetermine the population ratio of any two states and the relations between them, re-
'gardless of the number of other states, and without the necessity of calculating the
ZOther states. The populations of two states ”k and Ni are related by

i -
NFi = Wi¥

where Vki and ¥ ik account for the relation of the states ¢ and k with any number of
other states. It is shown that ”ki and ”ik can be used without having to calculate

UDC: 539.184.001.24
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polarization value of P 4 = 0.94 for 5.7 Nev neulronz scattered on -

helium through 123 B.L. Walter et al.. Huel.phys., 30, 292, 1962), a o
value of P(40 ) = —25 0¥3.0)% wes oi:tuned for neutron polarization : \7[

from the € (d n)N reaction (Ey = {€.240.3) Mev). Thig value agrees
with that obtained in the polarization theory for stripping reaotions
for this energy range. . There are.2 figures. .
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TOPIC TAGS: pilot identification aid, navigation aid, electronic identification aid, harbor
traffic, harbor radar, radar, uhf communication, radar repeater : ’ .

ABSTRACT: In order to facilitate easy identification of various ships on the screen of a
harbor traffic control radar, the pilots are equipped with electronic identification aids.
These devices, although experimented with in the West, are being designed in the SSSR

for the first time. There are two basic classes of identification devices: 1) Devices which
respond on a uhf communication link, 2) Radar repeater type. The design of experimental
models of both types was performed at the Tsentral'ny*y nauchno - issledovatel'skiy
institut morskogo fldta (Central Naval Scientific Reséarch Institute) in 1960+61, Figure 1
of the Enclosure shews the block diagram of the uhf device. A pulse received from the

' L
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harbor radar station {s detected, amplified and used to modulate either the pilot's
portable uhf transmit&er or the ship's uhf radio. Voice transmission is excluded during
the identification petiod. The parameters of the device are: sensitivity 65 db/watt for 1
- ksec pulse, output voltage amplitude'50-60 volts (4 usec pulse), power consumption 1.34
watt, supplied by battery with lifetime of 1.5 hours or from pilot's uhf set. The device is
made in the form ot\'}t} istol and the 'total weight is 1 kg. A special receiver for reception
of pulse modulated ' signals on shére has a sensitivity of 5 ywatts, an output voltage of
3-4 volts, a carrier h‘equency of 157 me, a bandwidth of 2 mc, an image rejection of 70 db,
an intermediate frequency rejection of 44 db, and a power requirement of 70 watts. The
maximum range from shore to ship is 20 miles and from ship to shore is only 6-8 miles
(pilot's portable uhf set). The block diagram of the radar repeater type of device is
shown in Figure 2 of the Enclosure. Its characteristics are as follows: receiver sensitiv-
ity 55 db/watt, pulse length 4 usec, peak power 300 mw, processing delay 2 usec, horn
antenna gain 30 (two used), azimuth beamwidth 66. §°, elevation beamwidth 22°, working
time 4 hrs., weight 5 kg, maximum range 18-20 miles. A photograph of the indicator
screen showing the identification mark produced by this system is shown in Figure 3 of
the Enclosure. Depending upon the display gain adjustment, the mark is either 6 separate
points or one solid line 3.4 cable lengths (20686 ft.) long, appearing 073 ft. behind the

o
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. ship's echo, It was concluded that {he repeater can be used on all ships immediately

and that the uhf device should find an application on ships with permanent uhf communica-
tion installations. Orig. art. has: 7 figures.

ASSOCIATION: Tsentrallny*y nauchno-issledovatel'skiy institut worskogy flota, Leningrad
(Central Naval Scientific Research Institute) ' _

SUBMITTED: 00 DATE ACQ: 05May64 ENCL: 03
SUB CODE: NG, EC NO REF S0V: 002' . OTHER: 000
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Fig. 3 - Picture on the screen of a radar sector indicator. The identification
signal is visible in the form of a wide line behind the ship's echo.
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SOURGE: Rof. zh. Radlotekhmika i elektrosvyas! Svodny¥ tom, Aba. 7530;
. ‘AUTHOR: Semikov, T T,, Shohegolev, V. I.3 Bibich.wva,ﬁ. P,

e

TITLE: Automatde radar tr snaponder ”ngnek”

CITED SCURCE: Inform. ab. Tsenir. n.-i. in-ita morsk. floia, vy#p, 98, 963, 3-23

TGPIC TAGS: transpender, radar, ship navigation / Ogonek transponds

TRANSLATION: Difficuliies in recognizing ths ohlects v151010 on a gp;p§93§9:§§gg§@‘
serzen are considerad. Among possible solutions, the most promising is the
D 1lding of the radar transponﬁars whiech would send coded responss upon beling
errogated by a ship radar. Peculiaritles of forelgn transponder designs are
considared; a Soviet design is desgribed, wnd tactical and teshnical data of
the "Ogonek® transpondsr is supplied. A transponder block diagram and functicning
of iis units are considered in detail., Test resulis of .the "Ogonek! transponder
in the Azov Ses cx:d in the Zerch Strait in $967-62 are roported. Possible
navigaticnal 1383 of the transponder ary. indicated: identi_lc.,tion ef casy~slope

-
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POLAND / Organic Chemistry. Synthesis. G-2
Abs Jour: Ref Zhur-Khimiya, No 7, 1959, 23426

Author : Bibiecki, S.; Haase, A.; Izdebski, J.; Kesler, E.;
Rylski, L.

Inst : Academy of Sciences of Poland

Title . Some Phthalazine and Pyridazine Derivatives as
Potential Hypotensive Agents.

Orig Pub: Bull. Acad. polon. sci. Ser. aci. chim., geol. et
geogr., 1958, 6, No 4, 227-233.

Abstract: A preliminary report on the research for new hypo-
tensive agents close to l-hydrazino hthalazine
(1) and 1,4-dihydrazinophthalazine ?II). Hydro-
chloride of N-carbethoxy-N'-phthalazinohydrazine,
melt. p. 212° (dissoc.), was obtained from I and
C1C00CoHs. That hydrochloride, preserving the

hynotensive properties of I, is 4 times less toxic

Card 1/3 G- 12
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POLAND / Organic Chemistry. Synthesis. G-2
Abs Jour: Ref Zhur-Khimiya, No 7, 1953, 23426

Abstract: than the latter. Hydrochloride of 1,4-bis-(carbo-
ethoxy-hyvdrazino)-phthalazine, melt. p. 207
(dissoc.), synthetized from II in an analogous
way, is deprived of hypotensive properties.
3-(pyridyl-3')-symn-triazolo-[b]-phthalazine,
melt. p. 215-2169, and 3-(pyridyl-4')-symm-
triazolo-{b]-phthalazine, melt. p. 253-254°, are
formed by the interaction of I with hydrochlorides
of nicotinic (III) and isonicotinic acids respec-
tively in pyridine. A similar condensation of
3-hydrazino-6-phenylpyridazine, melt. p. 145-145°
with III and IV results in 3-(pyridyl-3')-6-
phenyl-symm-triazolo-[{b]-pyridazine, melt. p.
186-1899, and 3-(pyridyl-E')-6-phenyl-symm—
triazolo-[b]-pyridazine, melt. p. 306-307°, re-
spectively. The synthesis of hydrochlorides of

Card 2/3
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Abs Jour:

‘ Abstract:

Ccard 3/3

Ref Zhur-Khimiya, No 7, 1959, 23426

6-chloro-I, melt. p. 248° (dissoc.), and 7-chloro-I,
melt. p. 2480 (dissoc.), and the synthesis of
1l-phthalazine hydrazones of the following aldehydes
and ketones are also described (the carbonyl com-
pounds and the melting point of the hydrazine in

9¢ are enumerated): acetophenone, 1U44-145; o-
hydroxyacetophenone, 203-205; p-hydroxy-acetophe-
none, 229-331; o-aminoacetophenone, 268-270;
p-aminoacetophenone, 183.5-184.5; o-hydroxyben-
zaldehyde, 211-212; p-hydroxybenzaldehyde, 197;
piperonal, 236-238. Experiments with hydrogenation
of hydrazones did not produce positive results.

The hypotensive action of hydrazones is weaker and
shorter than that of I. -- R. Glushkov

G-17
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ACCESSION NR: AP5021608 _ UR/0286/65/000/013/007?/007Z55’

éAHTHORS: Litvinenko, I. V.; Bihih A. P. Radchenko I. L .
in i 3 e ’,;{ % 55 jﬂqg :

PITLE: Detector for determining the thermnl conductivity of liquids by the ;
! method of heating a filament under nonstationary thermal conditions. Class
i 42, No. 172519

A I

SOURCE: Byulleten®' izobreteniy i tovarnykh znakov, no. 13, 1965, 77
TOPIC TAGS: thermal conductivity, fluid

ABSTRACT: This Author Certificete presents a detector for determining the
thermal conductivity of liquids by the method of heating a filament under
nonstationary thermal conditions. The detector comsists of a thin wire-
heater which at the same time serves as a.resistance thermometer (see Fig. 1
on the Enclosure). To obtain the possibility for producing measuremnets of =~
the thermal conductivity of conducting liquids without a significant incream
in detector thickness, the detector is made of a microwire in glass insula- 5
___ggu._‘; Orig. art. has: 1 diagram,

ASSOCIATION: noue
‘SUBMITTED: 16Marbh ENCL: 01 SUB CODE: TD,ME
”NP REF SOV. 000 ‘ OTHER: 000 Ce e e
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AUTHOR: Litvinenko, I. V.; Bibil, A, P.; Radchenko, 1. v/

TITLE: The welding of glass-coated microwires o thick glass
— :

[
SOURCE; Pribory | tekhnika eksperimenta, no. 5, 1965, 252-253

~coated connectors

TOPIC TAGS: glass coating, microwire,

ABSTRACT: This note describes a new method for weldi
microwire to a glass-coated thicker platinum wire, The
layer and the weld proper remains reliably isolated

welding technole, » welding

uDcC: 621.791.762:621.08

SUB CODE: IE, MT / SUBM DATE: 15Jan65 / ORIG REF: 001/ OTH REF: 002
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Prerodavaniye Geografii V 6 Klasse Shl:ol Rmbochey Molodezhi (Teaching Geography In
The 6th Cluss of Schools for Working Youth) Moskva, AFN, 1554,

140 P, Tables.

At Head Of Title: Adademiya Pedagogicheskikh Nauk RSFSR,

sa: Nfs
621.1
.B5
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Teaching geography in the Soviet secondary school. Geog.v
shkole 20 no.4:1-8 J1-Ag '57. (MIRA 10:7)
(Geography--Study and teaching)

APPROVED FOR RELEASE: 06/08/2000 CIA-RDP86-00513R000205220008-2"



"APPROVED FOR RELEASE: 06/08/2000 CIA-RDP86-00513R000205220008-2

BIBIK,:Aqtonina Yef imovps,; GALKIN, P.D., red.; TARASOVA, V.V., tekhn, red.

[Methods of teaching the economic goography of foreign countries

in the 8th grade] Metodika orepodavaniia ekonomicheskoi geografii

zarubeghnykh stran; VIII klass. Moskva, Izd-vo Akad. pedagog.

nauk RSPSR, 1958, 229 p. (KIRA 11:12)
(Geography, Bconomic--Study and tsaching)
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Improve methods and forms of teaching geogrephy. Geog.v
shkole 22 no.5:1-7 50 's59, (MiRa 13:2)
(Gaography--~Study and teaching)
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SAMOYLOV, Innokently Ivenovich; BIBIK, A.Ye,, red.; PROZOROV, L,D.,
red.; TARASOVA, V.V,, tekhn,red.

[Methodology of teaching the economic geography of the U.S.S.R.]
Metodika obucheniia ekonomicheskol geografii SSSR. Moskvas, Izd-vo
Akad.pedsgog.nauk RSFSR, 1960. 397 p.
(MIRA 13:12)
(Geography, Econcmic—-Study and teaching)
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Improving the quality of educational work in geography. Geog, v
shkole 24 no,2:21-28 Mr-&p '61, (MIRA 14:3)

(Geography-~Study and teaching)
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SAMOYLOV, Innokentiy Ivanovich;BIBIK sAntonina Yefimovna; SHEVYAKGV,
Filipp Nikolayevich; PADEZHNOV, A.I., red.; NGVOSELOVA, V.V,,
tekhn, red,

[Problems of teaching economic geography in evening (stag-
gered) school]Voprosy prepodavaniia ekonomicheskoi geografii
v vechernei (smennoi) shkole. Moskva, Izd-vo APN RSFSR,
1962. 68 p, (MIRA 15:9)
{Economic geography—Study and teaching)
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BIBIK, A.Ye.
Work of Lipetsk teachers, Geog, v shkole 25 N0W4:45-47 Jl-ig

162, (MIRA 15:8)
(Lipetsk Province--Geography--Study and teaching)
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.BIBIK, A.Ya., nauchnyy sotr.; GERASIMOVA, T.P., nauchnyy sotr.;
SAMOYLOV, I.I., nauchnyy sotr,; PADEZHNOV, A,I., red.;
NOVOSELOVA, V.V., tekim. red.

[T¢ :ching economic geography in secondary schools]O prepodavanii
ekonomicheskoi geografii v sredmei shkole. Pod red.I.I,Samoilova,
Moskva, Izd~vo APN RSFSR, 1962, 86 p. (MIRZ 16:1)

1. Akedemiya pedagogicheskikh nsuk RSFSR, Moscow, Institut ob-
shchego i politekhnicheskogo obrazovaniya,

(Geography, Economic--Study and teaching)
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BIBIK, A.Ye.; MATRUSOV, I,S..

Connection between geography and social sciences. Geog. v shkols
26 no.l:4-7 Ja-F .'63, : (MIRA 16:5)
(Geography--Study and teaching)
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BIBIK, A,Ye,; PANCHESHNIKOVA, LM,
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Central "pedagogical readings® on geography in 1963, Geog, v
shkole 26 no,2:82-84 Mr-Ap '63, (MIRA 16:4)

(Geography—~Study and teaching)
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_ BIBIK, A.Ye.

Let's close the gap between teaching and education. Geog.
v shkole 26 no.6:2-4 N=D '63, (MIRA 17:1)

1. Akademiya pedégogicheskikh nauk RSFSR.
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_BIBIK, A.Ye,; DOMETTI, A.A.; ZIMINA, AM,; LAKTIONOVA, P,I,; MAKSIMOV,
X.A,; MOROSHKTHA, O,I,; MYASISHCHEVA, B,I,; ERDELI, V.G,;
NECHAYEVA, Yu,A,; PADEZHNOV, A,I,; PREOBRAZHENSKIY, A.I.j
RATSH, V.A,; RYNDIN, A.A.; SAUSHKIN, Yu,G,; SMIRNOVA, N.P,;
STROYEY, K. F.; TOPOBKOV 1.D.; FREYKIN, 2.G,

Fedor Pavlovich Kalinin; obituary. Geoe. v shkole 26 no.2:85
Mr-Ap '63. (MIRA 16:4)

(Kalinin, Fedor Pavlovich, 1899-1962)
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SOKOLOV, V.M., Prinimal uchastiye MYSHEISKAYA, Ye.ll.; SHUnov, .1
red.; BASHLAVIKA, G.N,, red.; BIBIK, A.Ye., red.;
ZASLAVSKIY, I.I., red.; KOLDZRTYYEV, "B R red.; MYASISECHEVA,
Ye.I., red.; SOLOV'YEV, A I., red.; STROYEV, K.F., red.;
SCHASTNEV, P.N., red.; TANANKOVA, A.I., red.; TEREKHOV, N.M.,
red.; LOBZOVA, N.A., red.

)

[Atlas of Moscow Province] Atlas Mockovskod oulasti. Y¥ockva,
1964. 12 p. (MIiA 18:3)

1. Russia (1923~ U.S.S.R.) Glavnoye uprevleniye geodezii i
kartografii,
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AUTHOR: Bibik, G, A, .BB‘t

TITIE: Connscting device from a cross-shapsd wavegnide to two rectangular wave-
guldes. Glass 21, No, 171037

7 SOURCE: ‘Byullsten' izobtretenly i tovarnykh znakov, no. 10, 1965, 46

TOPIC TAGS:- waveguide coublmj' wavaguida bend

ABSTRACT: . This Author Gafrtii‘icate fressnts a cannacting davice from a crozs-
shaped waveguide to two rociangular waveguldes—a primary and a secondary placed
in the normal direciion to the primary. At the point of intersection along the
parroy wall af the primary waveguide thers is a wave typs stabilizer in the form
of a metallic grill {sse Fig. 1 on the Epclosure). 4 groove equal in width to
tho height of the primary waveguide is made in the wids wall of the seccndary
wavegnids developed rolative to the primary by 90°, at tte lecation of 1ts band
of som radius, and oymmstrio rolatlve to lis axls, The sdges of this groove
ars cernected to the corresponding edges of a groove in the middie of tho wids
wall of the primary waveguide 8o that a cross-shaped wavegulde is formed. Orig.
""Art. has: 1 diagram, :
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1~ secondary waveguide; 2- primary waveguide; 3- cross-shaped
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BIBIK, K.V..

I.P. Rybakov's marual "Baring and systems of mining coal deposits”,
Reviewed by K.V, Bibik., Ugol' 32 no.3:46-47 Mr '57. (MIRA 10:5)

1,Irkutskiy gorno-metallurgicheskiy institut.
(Coal mines and mining)
(Rybakov, Y,P,)
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BIBIK, K.V.w
/ Improving the mining system used in working wide veins of the

P

- Bukachacha coal deposits. Izv. Sib, otd. AN SSSR no.1:82-97 '58.
(MIRA 11:8)

1,Irkutskiy gorno-metallurgicheskiy institut,
{Bukachacha region--Coal mines and mining)
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BIBIK, K.V., inzh,

Woys to improve combined systems of mining thick flat Bultachacha
deposit seams, Izv, vys. ucheb, zav,; gor, zhur, no,2:3-12 '3,
(MIBA 1135)
1, Irkutskily gornometallurgicheskly institut,
(Bukachacha~-Coal mines and mining)
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BIBIK, K.V., gornyy insh.

Improving the slicing of thick coal beds of the Bukachacha de-
posit. Ugol' 34 no.4:21-24 Ap '59. (MIRA 12:7)
(Chita Province—Coal mines and mining)
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\ BIBIK, K.V,

Problems of ‘determining the efficiency of syastems for working
thick sloping formaticns of the Ol‘sheras deposit. Izv. Sib,
otd. AN SSSR no. 10:5-16 160. (MIRA 13:12)

1. Irkatskiy %ornmetallnrgicheskiy institut,

Kugnetsk Basin--Coal mines and mining)
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bIBiL, 1.V,
et oadoelony of determining the optimum perosrclboy: oFf a oone
ti 00 eratem of exploltation with hydravlic rindirg off conl,
Tove S0 AW S38R noe,Re Ser, tekh, nauk ne,1:11%2326 104,
(MIng 17:8)
1. Gabaykal'skiy nesuchno-igsledovatel!'skiy institut Sibirskogo
nhealeriya A 33SR, Chite.
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BIBIK, K.V,

Outlook for the exploitation of fluorspar deposits in
Chita Province. Zap, Zabaik. otd. Geog. ob-va SSSR no. 24:
116-119 ' 64 (MIRA 19:1)
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BIBIK, L.; MARKOVICH, M.

Canference on the problems of workers! leisure time under the conditions

cf_f a shortened workday. Biul.nauch,inform.t trud i zar. plata 3 no,12:49-

52 %60, o (MIRA 14:3)
(Ieiauro--_Qongz'essda)
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LA
(__BIBIK, Le; PRAVDIN, D.; SHEPTUN; Ye,

Utilizing public consumption funds on collective farms. BRBiul.
nauch. inform.: trud i zar. plata 4 1n0.3:50-55 61, (MIRA 14:3)
(Collective farms—Finance)

3
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BIBIK, L.
,-..—'—‘"_—-'.———-—
Examining collective farmers! use of their time. Biul.nauch.
inform.: trud i zar.plata 4 no.6:45-52 161. (MIRA 14:6)

(Farm 1ife)
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PROKHOROV, S.I. , prof., doktor ekon, nauk; BIBIK, L.F., ekonomist;
YERMAKOV, 5.F., ingh, T mm———

Useful heginning ("Bconomic aspects of inland water transportation® by
V.S. Protasov, P.P. Sidorov. Reviewed by S.I. Prokhorov, L.P. Bibik,
$.F. Ermakov). Rech.transp. 18 no.2:56-3 of cover ¥ '59,
(MIRA 12:4)
(Inland wator transportation)
(Protasov, V.S.) (Sidorov, P, P, )
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KAPUSTI!, Ye.I., kand.ekon.nauk; LAVROV,V.V,; RYUMIN, S.M.; KONSTANTIHOV,
Yu.A.; PRAVDIN, D.T., kand,ekon.nouk; KIRILLOVA, Ii.I.; RIMASHLVEZAYA,
N,M.; ALTAOFOV, B.F.; RYABIOV, F.S.; POPOV, G.A.; Dzl{?YANOVA, V,A.;
SMOLYAR, I.M,.; ACHARKAN, V.A., kend, yurid.nauk; BROMER, D.L.;
SHEPTUN, Ye.V.; KRYAZHEV, V.G.; ALESHINA, F.Yu,, kand. ekon. nauk;
KUZNETSOVA, N.P.; MARKOVICH, M.B.; BIBIK, L.F.; BUDARINA, V., red.;
GRIGOR'YEVA, I., mladshiy red.; CHEPELEVA, O., tekhn. red,

[Fublic consumption funds and improving the welfare of the people in

the U.S.S.R.]Obshchestvennye fondy i vost blagosostoianiia naroda v

SSSR.  Moskva, Sotsekgiz, 1962. 222 p, (MIRA 15:6)
(Cost and standard of living)
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